Role of Ca2+ in phosphatidylinositol response and arachidonic acid release in formylated tripeptide- or Ca2+ ionophore A23187-stimulated guinea pig neutrophils.
The role of Ca2+ in phospholipid metabolism and arachidonic acid release was studied in guinea pig neutrophils. The chemotactic peptide formylmethionyl-leucyl-phenyl-alanine (fMLP) activated [32P]Pi incorporation into phosphatidylinositol (PI) and phosphatidic acid (PA) without any effects on the labeling of phosphatidylcholine (PC), phosphatidylethanolamine (PE), and phosphatidylserine (PS). This activation was observed in Ca2+-free medium. Even in the neutrophils severely deprived of Ca2+ with EGTA and Ca2+ ionophore A23187, the stimulated labeling was not inhibited. When [3H]arachidonic acid-labeled neutrophils were stimulated by fMLP, a loss of [3H]arachidonic acid moiety in PI and the resultant increase in [3H]arachidonyl-diacylglycerol (DG), -PA, and free [3H]arachidonic acid was marked within 3 min. With further incubation, a loss of [3H]arachidonic acid in PC and PE became significant. These results suggest the activation of phospholipase C preceded the activation of phospholipase A2. In Ca2+-free medium, the decrease in [3H]arachidonyl-PI and the increase in [3H]arachidonyl-PA were only partially inhibited, although the release of [3H]arachidonic acid and a loss of [3H]arachidonyl-PC and -PE was completely blocked. These results show that PI-specific phospholipase C was not as sensitive to Ca2+ deprivation as arachidonic acid cleaving enzymes, phospholipase A2, and diacylglycerol lipase. Ca2+ ionophore A23187, which is known as an inducer of secretion, also stimulated [32P]Pi incorporation into PI and PA, although the incorporation into other phospholipids, such as PC and PE, was inhibited. This stimulated incorporation seemed to be caused by the activation of de novo synthesis of these lipids, because the incorporation of [3H]glycerol into PA and PI was also markedly stimulated by Ca2+ ionophore. But the chemotactic peptide did not increase the incorporation of [3H]glycerol into any glycerolipids including PI and PA. Thus, it is clear that fMLP mainly activates the pathway, PI leads to DG leads to PA, whereas Ca2+ ionophore activates the de novo synthesis of acidic phospholipids. When [3H]arachidonic acid-labeled neutrophils were treated with Ca2+ ionophore, the enhanced release of arachidonic acid and the accumulation of [3H]arachidonyl-DG, -PA with a concomitant decrease in [3H]arachidonyl-PC, -PE, and -PI were observed. Furthermore, the Ca2+ ionophore stimulated the formation of lysophospholipids, such as LPC, LPE, LPI, and LPA nonspecifically. These data suggest that Ca2+ ionophore releases arachidonic acid, unlike fMLP, directly from PC, PE, and PI, mainly by phospholipase A2. When neutrophils were stimulated by fMLP, the formation of LPC and LPE was observed by incubation for more than 3 min. Because a loss of arachidonic acid from PI occurred rapidly in response to fMLP, it seems likely the activation of PI-specific phospholipase C occurred first and was followed by the activation of phospholipase A2 when neutrophils are activated by fMLP...